Double annelation of an imidazo[1,2-a]pyrimidine moiety was achieved in a one-pot process by reacting heteroaromatic 2-aminoesters and 2-aminonitriles with 2-(methylthio)-2-imidazoline, obtaining a number of mostly novel tetracyclic hetero-systems.
Introduction
Within a long-term project dealing with the synthesis of novel fused heterocyclic systems we have shown that compounds of a N-[bis(methylthio)methylene]-amino (BMMA) type are versatile reagents for a one-pot annelation of a pyrimidine ring to 2-aminoesters:
Furthermore we have extended this methodology towards cyclic analogs of the BMMA reagents, using methylthio-substituted thiazole and thiazine derivatives for double-annelation reactions 1, :
Results and Discussion
In contrast to the cyclizations of the thiazole and thiazine reagents, heating in dry acetic acid turned out to be unsuccessful in case of 1. Thus in a large number of experiments optimal conditions concerning solvent and temperature had to be revealed. Finally, heating the starting materials in HMPA at 160 o C for several hours proved to yield best results, and a variety of heteroaromatic substrates was reacted with 2-(methylthio)-2-imidazoline to obtain the desired tetracyclic fusion products: S  1  3b  CH 2  S  2  3c  CH-CH 3  S  2  3d  CH 2  S  3  3e  N-CH 3  S  2  3f  N-CH 2 -Ph  S  2  3g  S  S  2  4  CH 2  O  2 Some compounds derived from parent systems described here have already been synthesized by alternative, multi-step pathways. However, the method reported here allows smooth access to complex fused products starting from easily obtainable substrates (e.g. by Gewald reaction) in one step. 2-(Methylthio)-2-imidazoline (1) was prepared via a two step procedure from ethylene diamine, CS 2 , and methyl iodide. The starting aminoesters and aminonitriles were prepared according to literature procedures.
General procedure for the reaction of 1 with 2-aminoesters. Synthesis of compounds 2a-c 2-(Methylthio)-2-imidazoline (3 mmol) and the aminoester (2 mmol) were dissolved in hexamethylphosphoric acid triamide (3 mL) and heated to 160 o C for 3 h. After cooling to room temperature, crushed ice was added and the mixture stirred for 1 h. The separated product was collected by filtration and crystallized from an appropriate solvent. 
